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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
WASHINGTON, D.C. 20460

(o)

OFFICE OF
PREVENTION, PESTICIDES
AND TOXIC SUBSTANCES

Noteto Reader

Background: Aspart of itseffort to involve the public in the implementation of
the Food Quality Protection Act of 1996 (FQPA), which isdesigned to ensure that the
United States continues to have the safest and most abundant food supply.

EPA isundertaking an effort to open public dockets on the or ganophosphate
pesticides. These docketswill make availableto all interested parties documents
that were developed as part of the U.S. Environmental Protection Agency’s
process for making reregistration eigibility decisions and tolerance r eassessments
consistent with FQPA. The docketsinclude preliminary health assessments and,
wher e available, ecological risk assessments conducted by EPA, rebuttals or
correctionsto therisk assessments submitted by chemical registrants, and the
Agency’sresponseto theregistrants submissions.

The analyses contained in this docket are preliminary in nature and represent the
information available to EPA at thetimethey were prepared. Additional

infor mation may have been submitted to EPA which has not yet been

incor porated into these analyses, and registrants or others may be developing
relevant information. It'scommon and appropriate that new information and
analyses will be used to revise and refine the evaluations contained in these
dockets to make them more comprehensive and realistic. The Agency cautions
against premature conclusions based on these preliminary assessments and against
any use of infor mation contained in these documents out of their full context.
Throughout this process, If unacceptable risks are identified, EPA will act to reduce
or eliminatetherisks.

Thereisa 60 day comment period in which the public and all interested parties
areinvited to submit comments on the information in this docket. Comments should
directly relate to this organophosphate and to the infor mation and issues availablein
the information docket. Once the comment period closes, EPA will review all
comments and revise therisk assessments, as necessary.



These preliminary risk assessments represent an early stage in the process by
which EPA is evaluating the regulatory requirements applicable to existing
pesticides. Through this opportunity for notice and comment, the Agency hopes
to advance the openness and scientific soundness underpinning its decisions. This
process is designed to assure that America continues to enjoy the safest and most
abundant food supply. Through implementation of EPA’s tolerance reassessment
program under the Food Quality Protection Act, the food supply will become
even safer. Leading health experts recommend that all people eat a wide variety
of foods, including at least five servings of fruits and vegetables a day.

Note: This sheet is provided to help the reader understand how refined and
developed the pesticide file is as of the date prepared, what if any changes have
occurred recently, and what new information, if any, is expected to be included
in the analysis before decisions are made. It is not meant to be a summary of
all current information regarding the chemical. Rather, the sheet provides
some context to better understand the substantive material in the docket ( RED

chapters, registrant rebuttals, Agency responses to rebuttals, etc.) for this
pesticide.

Further, in some cases, differences may be noted between the RED chapters and
the Agency’s comprehensive reports on the hazard identification information and
safety factors for all organophosphates. In these cases, information in the
comprehensive reports is the most current and will, barring the submission of
more data that the Agency finds useful, be used in the risk assessments.

E. Hdusenger, Acting

Special Review and Reregistfation Division



VEMORANDUM

DATE: January 23, 1995

TO. Bruce Kitchens
Cccupational and Residential Exposure Branch

THRU: Francis B. Suhre, Acting Section Head
Regi stration and Speci al Review Section

and

Jerone Blondell, Ph.D., MP.H
Regi stration and Speci al Review Section

FROM Virginia Dobozy, V.MD., MP.H

SUBJECT: Analysis of Chlorpyrifos IDS Data for Donestic Aninmals

SUMVARY AND RECOMVENDATI ONS

The incidents of adverse reactions reported to the Incident Data
System for donestic ani mals exposed to chl orpyrifos were tabul ated
and analyzed. Incidents in dogs and cats were categorized as
follows: 1) cats exposed by direct application (e.g. collars, dips,
etc.); 2) cats exposed by prem se application; 3) dogs exposed by
direct application; and 4) dogs exposed by prem se application. The
anal ysis denonstrated m suse of the chemical in cats. Although
chlorpyrifos is registered only for flea collars on cats, 59% of
the total nunber of incidents involving donestic animals were in
cats. O those cats exposed to products registered only for use on
dogs, mainly dips, 30% died. The analysis al so denpbnstrated that
there is msuse of prem se treatnent products, including practices
such as applying these products directly to animals and not
removing pets fromprem ses during application. In a total of 107
i ncidents of prem se application involving cats, 26 (24% were due
to m suse. The findings of the analysis agree with data reported in
the veterinary literature, especially that fromthe National Aninma
Poi son Control Center.



OPP has recently proposed |abel revisions for all pet pesticide
products. However, it is unlikely that these revisions will alter
the patterns of msuse in cats. The options for reducing the risk
of serious injury and death in cats due to direct chlorpyrifos
exposure are few. Al though nost products regi stered for use on dogs
contain warnings to not use on cats, there is evidence from I DS
reports and the veterinary literature that the instructions are not
being followed. Gven that there are less toxic alternatives to
chl orpyrifos for use in cats and the trend in flea control is to
preventive rather than treatnent nethods, a cancelation of all
chl orpyrifos products for direct application to dogs and cats,
except flea collars, should be considered. Methods of risk
mtigation for prem se application products should be explored to
guarantee that aninmals are not present during treatnment and such
products are not applied directly to animals. In addition, the
anmount of time required before safely reintroducing animals into a
treated area shoul d be re-exam ned.



DATA BASE

I nci dent data reported to I DS i nvol vi ng donesti c ani nal exposure to
chl orpyrifos were anal yzed.

RESULTS

Total Nunber of Incidents in Analysis = 277

Total Nunber of Incidents Involving Cats (% 164 (59%

Total Nunber of Incidents Involving Dogs (% 94 (34%

Total Nunmber of Incidents Involving Gther Donmestic Animals = 22

(8% *

| nci dents i nvol vi ng exposure to dogs and cats were further anal yzed
separately by type of exposure, either by direct application to the
ani mal or by indirect exposure via prem se application of products.

Cats - Direct Application

A total of 57 ‘incidents involving direct application of
chlorpyrifos to cats were categorized as to the type of adverse
reaction. Although the chemcal is registered for use on cats
solely in the form of collars, only 6 incidents in 6 cats of
adverse reactions involving collars were reported. The remai ning 51
incidents involving 91 cats resulted from m suse of dips and
sprays, with death reported in 27 cases (30% .

Cats - Prem se Application

A total of 107 incidents involving exposure to 158 cats via prem se
treatnent were anal yzed. Death was reported in 29 (18% of cats. O
those, 26 incidents (24% involving 37 cats resulted fromm suse in
whi ch the cat was not renoved fromthe house during treatnent by
the owner or pest control operator or a product registered for
prem se treatment was applied directly to the cat.

Dogs - Direct Application

A total of 32 incidents involving direct application of
chlorpyrifos to 45 dogs were analyzed. Two incidents involved
m suse in which puppies younger than the cut-off age on the | abel
were treated. Death occurred in one incident; one puppy of alitter
of eight 2-3 week-old Rottweillers died. Four incidents in 6

1 Three incidents invol ved exposure to both dogs and cats. They were counted
for both species and thus the sum of the individual categories exceeds the tota
nunmber of incidents.
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animals involved flea collars. Death was reported in a total of 14
dogs (31% (including the Rottweiller puppy). The type of products
involved with the deaths included dips (9 cases); sprays and
collars (2 cases, each) and shanpoos (1 case).

Dogs - Prem se Application

A total of 62 incidents involving exposure to 94 dogs via prem se
treatnents were anal yzed. Three (3) incidents involved msuse in
which either the dog was not renoved from the house during
treatnent, the product was inproperly diluted or the dog was
mal i ci ously exposed to the product. Death was reported in 33
animals (35%, the magjority in puppies (a total of 25 puppies in 4
litters).

These data and the categories of adverse reactions reported are
presented in Table 1.
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Table 1: Chlorpyrifos Incident Data in Donestic Aninmals - Type of Adverse Effect in Dogs and
Cats - Nunber of Animals Affected*

Type of Adverse Effect**

Deat h/ oP Neur o a Cener al Der mal Resp Urinary Allergic Ccul ar Sal
Eut hanasia | Signs Si gns Si gns System c | Signs Si gns Si gns Reacti on Si gns Only
Si gns

Cats - Direct Exposure (n=97)

Col | ars 1 1 4 1 2

M suse 27 41 18 10 1

Cats - Premi se Exposure (n=158)

29 106 11 12 15 10 3 4

Dogs - Direct Exposure (n=45)

Col |l ars 2 2 2 3

Q her 12 7 9 10 2 1

Dogs - Prem se Exposure (n=94)

33*** 29*¥*** | § 25 7 2 3 2

* Multiple signs may be reported for each ani mal
** OP Signs = conbination of gastrointestinal & neurological signs; Neuro Signs = neurological signs only;
G Signs = gastrointestinal signs; General Systemic Signs = includes nonspecific signs such as |ethargy and
anorexia; Allergic Reaction = report indicates that aninmal nay have been hypersensitive/allergic to product
*** |ncludes a total of 25 puppies in four litters.
**** | ncludes 2 cases in which the report indicates that the cholinesterase |evel was depressed but the type
of signs observed were not presented



USE | NFORVATI ON

Use information on chlorpyrifos comes fromthe National Honme and
Garden Pesticide Use Survey, Mrch 1992. It was estimted that
1,467,000 containers of the chlorpyrifos marketed in 1990 was used
in the treatnent of dogs, cats or kennels. This was 5.60% of the
househol d market for the chemcal and 2.85%of all chem cals used
to treat cats, dogs and kennel s.

DATA LI M TATI ONS

1. Any cal cul ations should only be considered estimates due to the
differences in the wusefulness of individual IDS reports, as
di scussed in item nunber 2.

2. This analysis was conducted w thout regard to the certainty
i ndex assigned to each incident report. Wen reviewed by HED,

incidents are categorized as to the likelihood that the pesticide
contributed to the adverse effect, using the foll ow ng categori es:

definite, probable, possible, unlikely, unrelated and unknown. The
validity and useful ness of such categorization is often restricted
by the anpbunt of information provided in the incident reports.

(There are no mandatory data el ements which nust be included.) The
type of information provided by different registrants varies from
sinple statenents of the final outconme of an event to detailed
descriptions of exposure, synptons, treatnment and outcone. Sone
regi strants have contracts wth the National Aninmal Poison Contro

Center (NAPCC). This organi zation answers tel ephone calls from pet
owners and veterinarians regarding all types of poisonings. Through
i nquiries about exposure, signs and diagnoses, the veterinary
toxicologists fielding the calls can prepare detailed reports and
adequat el y categori ze cases. However, those registrants that do not
use the NAPCC often submt incident reports that are brief and
cryptic. This lack of information for sone cases prevents adequate
cat egori zati on.

3. There is an under-reporting of pesticide incidents. It 1is
reasonabl e to assunme that sonme registrants have failed to report
adverse effects, given that incidents are received for sone
products but not others containing simlar active ingredients. In
addi tion, the consunmer may be unaware of a mechani smfor reporting
an incident to the registrant or EPA. Therefore, any estimte of
potential risk to donmestic animals identified by this analysis is
probably | ess than actual ly exi sts. The anal ysis does confirmri sks
whi ch have been cited in the veterinary literature. (See Literature
Revi ew. )

4. Realistic ratios of the nunber of incident reports to the anount
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of product used cannot be nade. As stated previously, there is an
under-reporting of incidents. Second, there is sone use information
for chlorpyrifos, as presented above, but it has I|imted
applicability for cal culating such ratios. The nunber of containers
sold is not a good estimate of the nunber of animals exposed
because multiple animals may be treated with the sane container. In
addi tion, analyses of incident data on donestic animals for other
chem cals, for which to conpare the chlorpyrifos anal ysis, have not
been done in the past.

CONCLUSI ONS FROM ANALYSI S

The follow ng conclusions can be drawn from a tabulation of the
i ncident data on donestic ani mals:

1. Msuse of chlorpyrifos-containing pet products occurs in
animals. Treatnment of cats with products, especially sprays and
dips, registered only for use on dogs occurs frequently.

2. Cats are at risk of life-threatening consequences if treated
with chlorpyrifos sprays and dips; in 51 incidents, 27 of 91 cats
(30% di ed.

3. There is evidence that cats and dogs, to a | esser degree, are at
risk from exposure to chlorpyrifos during premse treatnent. A
significant factor in this risk is msuse. Twenty-six (26) of 107
i ncidents involving 37 cats resul ted when the ani mal was either not
removed fromthe prem se during treatnment or el se the product was
applied directly to the animal. Three (3) of 62 incidents invol ving
dogs resulted when the animal was either not renoved from the
prem se, the product was inproperly diluted or the aninmal was
mal i ci ously exposed to the product.

LI TERATURE REVI EW

The veterinary literature confirns the conclusions of the above
analysis. In 1984, the NAPCC (NAPCC) received al nost 8,000 calls
regarding poisonings in small animals.® A total of 745 calls in
dogs and 515 in cats involved insecticides, nore than any other
class of toxicant. Approxi mately one-third were judged to be
definite toxicosis and one-fifth suspected toxicosis (categories:
toxi cosis, suspected toxicosis, doubtful toxicosis, information
only). Data on specific chemcals were not supplied at that tine.
However, this article did note that toxicosis and sonetines death
resul ts when products intended for dogs, especially dip solutions,
are used on cats.

In 1986, insecticides, as a category, ranked as the third hi ghest
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nunber of calls for dogs (1771 calls) and the first for cats (1303)
received by the NAPCC.2 O these calls, 12.8 in dogs and 25.7%in
cats were judged to be toxicoses. The nunber of calls concerning
chlorpyrifos was 115 for dogs and 184 for cats.

In 1987, the NAPCC reported 25 deaths fromchlorpyrifos in cats and
two in dogs. This nunber of deaths in cats was nore than from any
ot her generic chemcal.? (Detailed information on the nunber of
calls involving insecticides, chlorpyrifos, etc. was not provided
inthe literature article.)

In 1988, the NAPCC recei ved 168 calls about cats and 238 about dogs
exposed to chlorpyrifos.® The percentage of calls assessed as
t oxi cosi s or suspected toxicosis was 61% and 28%in cats and dogs,
respectively.

The Anerican Association of Poison Control Centers reported
receiving 41, 854 ani mal poisoning calls in 1990.4 It was esti nated
that 75%of calls involved dogs, 20%cats and 4% ot her pets. (Data
on species of animal are not recorded.) O all calls in animals,
75% involved exposure to non-drug products; 19% of all <calls
i nvol ved insecticides with death being reported in 94 aninals.
Three types of products were nost commonly responsible for death:
ethylene glycol (9.6%, anticoagulant rodenticides (9.2% and
or ganophosphorus insecticides (7.3%.

The clinical signs and tine to onset of chlorpyrifos toxicity in
the cat sonetinmes are not typical of organophosphate poisoning.
This may lead to m sdiagnosis by veterinarians and consequently
under -reporting of adverse effects. The onset of clinical signs may
be delayed 1-5 days follow ng topical exposure and nmay be nore
subtle and non-specific, such as anorexia and behaviora
aberrations.?® After oral exposure through direct ingestion or
groomng, the result may be nore rapid. The predom nant
neur ol ogical signs are trenors (especially in the nuscles of the
back, neck and top of head), ataxia and seizures. Non-specific
neur ol ogi cal signs, such as nental depression and anorexia, my
persist for 2-4 weeks. Changes in personality, hyperesthesia and
hyperactivity may al so be observed. Gastrointestinal signs include
salivation, diarrhea and vomting. Pul nonary effects arerelated to
bronchi ol ar constriction and hypersecretion which | ead to tachypnea
and dyspnea. In a study of acute oral toxicity, 10 ng/kg of the
chemcal did not induce clinical signs of toxicity, but death
occurred in 1 of 12 cats at 40 ng/kg.?®

The cat is also one of the species nost sensitive to the del ayed
neurotoxic effects of chlorpyrifos, along with the human, chicken,
calf, pig, lanb and rabbit.® The species which are nopst resistant
are the rat, dog and nonkey. In an experinental study, 300 ng/kg of
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chl orpyrifos intranuscularly in cats produced del ayed neurotoxicity
after 19 days.’ Two cases of naturally-occurring chronic toxicity
in cats have been reported.® Both cats lived in an apartnment that
was sprayed for fleas six tines (every 3 days) during an 18-day
period. The cats were not allowed in the apartnent for
approximately 2-3 hours during the days of the spraying but were
then reintroduced. The first cat becane anorexic and devel oped
personality changes after four applications of chlorpyrifos.
Approxi mately four days later, it becane paraparetic in the pelvic
I i mbs, had generalized hyperesthesia and bilateral dilated pupils.
The second cat was presented to the veterinary hospital one week
after the first. On physical exam it was noted to have bil ateral
dilated pupils, generalized hyperesthesia and severe pelvic |linb
paresis. A dog that lived in the same apartnment was unaffected.
Both cats had decreased cholinesterase activity and abnorma
el ectromyograns. The neurol ogical signs in both resolved rapidly
after treatnent with 2- PAMand atropi ne. Miuscl e weakness | eading to
total loss of voluntary notor function may have lead to the
clinical signs observed. This rapid recovery is not consistent with
t he degeneration of axons seen in del ayed peripheral neuropathy.

At a recent neeting of the D.C. Acadeny of Veterinary Medicine, Dr.
Cheryl Chrisman of the University of Florida played a vi deotape of
a cat with generalized paresis as a result of chlorpyrifos exposure
during a premse application.® The owner's apartnment had been
sprayed one week prior to the onset of the paresis. The cat also
di spl ayed a strange ventral neck flexion. Dr. Val Beasley of the
University of 1Illinois indicated that this type of abnornal
positioning was also seen in the experinental cats wth del ayed
neur opat hy. 1°

Recent or current adm nistration of several categories of drugs may
potentially increase an ani mal s's susceptibility to organophosphate
toxicity.! The categories include certain inhalant anesthetics,
tranquilizers and antibiotics. Veterinarians may del ay surgery or
avoid inhalant anesthetics if an animal is exposed to multiple
chol i nesterase-inhibiting chem cal s.

O fering advice on flea control occupies a mgjor portion of a
veterinarian's professional tine. Ina survey of 42,000 househol ds,
one-third reported that flea control was the reason for visiting a
veterinarian.'? In the Southeast United States, flea-related
di seases account for 50% of dermatological cases referred to
veterinarians. The veterinary literature warns practitioners of the
dangers of exposure of pets, especially cats, to cholinesterase-
inhibiting pesticides. Veterinarians at the NAPCC have been
especially concerned with the use of chlorpyrifos. In the 1984
report, they warned that nore often toxicosis and sonetinmes death
results when products intended for dogs, especially dip solutions,
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are used on cats.! Dr. Beasley of the NAPCC has witten, "In
hi ndsight, it should have been predicted that persons who have
recently dipped their dogs are also likely to dip their cats
w t hout rereading the | abel or recalling precautions agai nst other
uses of such products. A sinple solution to this problemwould be
t o abandon such fornulations voluntarily or through regul ation."?®®
Dr. WIliamBuck, also of the NAPCC, has stated, "...chlorpyrifos
probably can be safely used in the house and on | awn areas to which
cats have access, provided that its application does not result in
significant exposure to the cats. To acconplish this, one should
make certain that a liquid chlorpyrifos formulation applied to the
prem se has conpletely dried or that a powder chlorpyrifos
formulation is not picked up on the cats' feet, only to be |icked
of f by them Cats probably should not be placed in an area to which
chlorpyri fos has been applied on the sane day."

HUVMAN EXPOSURE VI A PET PRODUCTS

The state of California recently notified EPA that it 1is
considering placing all pesticide products fornulated as di ps and
shanpoos for use on dogs and cats into its reeval uati on process.?®®
The reason for the concern is the nunber of illnesses by
applicators as a result of being dermally exposed to these
products. At issue is the lack of precautionary statenments on the
| abel requiring the use of gloves or goggles. From 1982 through
1990, 71 illnesses associated with pet products were reported. The
majority involved sprays (30 cases) and dips (25 cases). A large
proportion of the sprays were antimcrobials and are sprays not
applied to aninmals. Four active ingredients accounted for 60% of
the total cases - phosnet, pyrethrins/PBO sodiumhypochlorite and
D-limonene. There were four cases involving chlorpyrifos. The
Departnent of Pesticide Regulation indicated that it suspects the
nunber of illnesses is greatly under-reported in this particular
group of users.

PR NOTI CE FOR PET PRODUCTS

On Septenber 15, 1994, the Registration Division published the
availability of a draft PR notice which would require registrants
of pet pesticide products to revise their labeling. A copy is
attached. The basis for this requirenent were reports of adverse
effects to IDS, nostly in dogs and cats, but also in hunmans
foll ow ng exposure to such products. The |abeling revision would
i nclude additional use directions and precautions to ensure that
t he products are used safely. The PR notice required that products
regi stered for dogs only would contain the foll ow ng statenent, "DO
NOT USE ON CATS or other animals.” Many regi strants objected to the
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i npl emrentati on of these changes. On August 31, 1995, the Chem cal
Specialties Mnufacturers Association (CVMSA) responded wth
suggestions for conprom se on the | abel revisions. They suggested
t hat the above statenent in quotations be replaced by, "Use Only On
(Dogs, Cats, etc.)". The value of this revision in reducing the
chlorpyrifos risk in cats is questionable. A review of the |abels
of some chl orpyrifos products for direct application to dogs showed
that the vast mpjority already contain such instruction. O 10
products listed in Veterinary Pharmaceuticals and Biol ogicals, 8th
Edition, 9 state either in capital or small case letters, "Do not
use on cats."® A workgroup within OPP is in the process of
devel opi ng a consensus response to the CVMSA proposal.
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FUTURE OF FLEA CONTROL

A recent article in the Journal of the American Veterinary Medical
Associ ation discussed the future of flea control wth several
veterinarians expert in the field.' Their opinion was that the
focus of flea control is changing fromtreatnent to prevention and
fromusing chemcals to "natural" neans of control. New products
recently marketed i ncl ude an i nsect devel opnent i nhibitor (IDI) for
oral adm nistration and a collar inpregnated with a insect growh
regulator (1GR). O her novel approaches include parasitic nematodes
for outdoor flea control, borate carpet treatnents and di at omaceous
earth household treatnents. It is noted that one of the experts
interviewed stated, "Mst of the insecticide problens we see are
with msapplication.... If you spray your carpet with chlorpyrifos
and allow your cat in the roombefore it dried, the cat may die."
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